WHAT'S KNOWN ON THIS SUBJECT: Previous research on potential deleterious effects of typically developing children growing up in households with children with disability has produced mixed results. Research methods have been cited as a problem in many studies.
RESULTS:
On the basis of parent reports and after adjusting for sibling demographic characteristics and household background, siblings of children with disability were more likely than siblings residing with typically developing children to have problems with interpersonal relationships, psychopathological functioning, functioning at school, and use of leisure time (P , .05). The percentage of siblings of children with disability classified with significant functional impairment was 16.0% at the first measurement period and 24.2% at the second (P , .001). For siblings of typically developing children there was a smaller percentage increase from 9.5% to 10.3% (P , .001).
CONCLUSIONS: Functional impairment is a key indicator for the need of mental health services and, as such, early assessment and interventions to limit increasing severity and short-to long-term consequences need to be addressed. Health care professionals need to consider a family-based health care approach for families raising children with disability. Pediatrics 2013;132:e476-e483 AUTHORS: Anthony Goudie, PhD, a Susan Havercamp, PhD,
Children born with significant health problems and disabilities are living longer and achieving more due to advances in medicine and allied health therapies. 1, 2 The advance of portable technology and the change in social philosophy and legislation to promote caring for children with disability in the home over institutionalization have been instrumental in doubling the number of children with disability being cared for in the home over the past 50 years. 3, 4 These achievements are celebrated but accompanied by increased caregiving burden by all members of a household with a child with disability. This article explores the impact of disability on the family and, in particular, on the typically developing siblings.
Special health care services and therapies for children with special health care needs can be exhaustive, expensive, and not fully covered by health insurance. Because these therapies are effective in improving a child' s functioning and longterm outcomes, parents exhaust their financial, physical, and emotional resources to provide for their children with special health care needs. [5] [6] [7] [8] In addition to the significant out-of-pocket expense of these therapies, substantial time is spent learning to navigate the service delivery and eligibility system, coordinating care, advocating for coverage with insurance companies, and augmenting therapy with practice at home. 9, 10 It is not that parents overlook their other children who are typically developing. Parents worry that they can't provide enough for all their children. 11 The typically developing offspring fare relatively well compared with the child with special health care needs, and parents instinctively give more time and energy to the child most in need. Research exploring the impact of disability on typically developing siblings has been mixed. Studies have concluded negative social outcomes [12] [13] [14] and negative behavioral or emotional impacts. [15] [16] [17] Suppressing emotions and feelings is a common negative conclusion. 18, 19 There have also been findings of a positive effect (eg, sibling bonding) on siblings residing in a household with a child with disability, 20, 21 whereas other studies have concluded no impact. [22] [23] [24] Vermaes et al 25 recently published a metaanalysis studying the psychological functioning of siblings in families with children with chronic conditions and concluded that there is an overall negative effect with no findings to support a hypothesis that some siblings are more resilient and have more positive self-attributes. They concluded that siblings of children with disability are at increased risk of developing negative self-attributes and internalizing problems.
The wide range of adjustment outcomes within and across studies has been attributed to problems of research methodology (eg, small sample sizes, lack of comparison group), as well as individual differences in response to living with a child with a disability. 26, 27 This study has the advantage of using data from a large representative sample comparing siblings of children with a disability with siblings of typically developing children.
Behavioral and emotional functional impairment in children and adolescents is defined as the inability to engage socially at home, in the community, and at school compared with other children and adolescents of the same age. 28 Approximately 1 in 10 children in the United States have been shown to experience significant functional impairment. 29 Predictors of functional impairment include experiencing anxiety with stressful situations, 30 and previous research has revealed the association between functional impairment and depression and mental health problems. [31] [32] [33] The purpose of this study was to empirically test whether siblings of children with disability have higher levels of functional impairment compared with a peer group of children with typically developing siblings.
METHODS

Data Source
This study was a retrospective secondary analysis using data from the Medical ExpenditurePanelSurvey(MEPS 
CIS Youth Version
The CIS is an interviewer-administered global functional impairment scale that measures 13 areas of problems a child may exhibit in everyday functioning and settings. These areas ARTICLE are broadly representative of interpersonal relationships, psychopathological functioning, functioning at school, and use of leisure time. The scale demonstrates good internal consistency (Cronbach' s a = 0.78) and acceptable to good test-retest reliability (intraclass correlation coefficient = 0.63). 35 Parents were asked about the level of problems experienced by their children between the ages of 5 and 17 years in the 12 months before the interview. CIS questions were asked during rounds 2 and 4 of the MEPS interviews, time periods that were spaced by ∼12 months.
Parents rated the level of problem or impairment a child had on each of the 13 items by using a Likert 5-point scale ranging from 0 (no problem) to 4 (very bad problem). Summing ratings over all items produced a validated global impairment measure in which higher scores indicated greater impairment. A composite score of $16 was indicative of clinically significant functional impairment. 35 
Definition of Disability
A child was defined as having a disability if a parent responded "yes" to the question "Is your child limited or prevented in any way in his or her ability to do the things most children of the same age can do?" and this limitation was due to a medical condition that had or was expected to last for a period of at least 12 months. Only children 1 to 17 years of age during the first year of an MEPS panel were assessed for disability in this study. Children not meeting the definition of disability were deemed typically developing. 
Inclusion Criteria
We included only households with at least 2 children and where at least 1 of the children did not meet the definition of having a disability. Two groups were formed: 1 group included all typically developing siblings who resided in a household with a child with disability and the other group contained all siblings who resided in households with other children who were also typically developing. Children with disability were not included in the analysis. Also, we retained only children whose parents responded to all 13 CIS items at round 4 (90.1%).
Statistical Analysis
Due to the low frequency of responses in CIS question categories representing bad or very bad problems (ie, 3 or 4), we dichotomized the CIS item categories to 0 (no problem) and 1 (at least some problem 
RESULTS
In total, for parents responding to all CIS items, there were 6564 siblings identified residing in households with only typically developing children and *We consistently used the term "functional impairment" to include behavioral and emotional conditions and distinct from functional limitation that includes chronic physical conditions. 245 siblings identified residing in households in which at least 1 other child had a disability. There were no differences in age, gender, race/ethnicity, parents' educational level, and family composition across the sibling groups under study (Table 1) . However, siblings of children with disability were more likely to be the oldest child compared with siblings of typically developing children (P , .001) and less likely to reside in middle-to high-income households (P , .001).
Compared with siblings of typically developing children, parents indicated that siblings of children with disability were less likely to have a very good or excellent mental health status (P , .05), generally agreed that the sibling gets sick more easily (P , .05) than other children of the same age, and the sibling was less likely to live a healthy life (P , .001).
As shown in Table 2 , siblings of children with disability were more likely than other children to have parent-reported interpersonal relationship problems with their mother (P , .05), with their siblings (P , .05), and with other adults and children in general (P , .001). Parents also reported that they were also more likely to experience feeling unhappy or sad (P , .05), were nervous or afraid (P , .05), and had problems with behavior at home (P , .001). In addition, parents reported they had more problems with behavior at school (P , .05), completing school work (P , .05), and participating in leisure or sports activities (P , .05).
The percentage of siblings of children with disability classified with significant functional impairment was 16.0% at the round 2 data collection period and 24.2% at round 4 (P , .001). For siblings of typically developing children there was a smaller percentage increase, from 9.5% to 10.3% (P , .001). At round 4, siblings of children with disability were 2.79 times as likely (95% CI: 1.82-4.28) to be reported to have significant functional impairment than siblings in households with typically developing children.
After adjusting for sibling demographic characteristics (age, gender, race/ ethnicity, birth order) and household background (parents' educational level, family composition, poverty level, and number of children in household), siblings of children with disability experienced higher odds of experiencing problems on all CIS items (95% CI .1.0), with the exception of getting in trouble in general and having fun, ARTICLE compared with siblings of children who were typically developing (Fig 1) . In fact, even after adjustment, siblings of children with disability were still almost 3 times as likely (adjusted odds ratio: 2.77; 95% CI: 1.77-4.34) to be classified with significant functional impairment in round 4 than siblings residing only with other typically developing children.
As shown in Table 3 , siblings of children with disability were more likely to increase CIS scores from round 2 to round 4 compared with siblings of typically developing children. The adjusted least-squared means indicate that the average adjusted increase in CIS score over 12 months was 2.88 for siblings of children with disability and 1.13 for siblings of typically developing children, which reflects an adjusted average CIS composite score increase of 1.75 (P , .001) compared with siblings of typically developing children. In general, children with higher round 2 CIS scores had lower CIS scores at round 4 (P , .001).
Siblings without significant functional impairment at round 2 had a slightly higher CIS composite score at round 4 (Fig 2) . Siblings with significant functional impairment at round 2 had lower CIS scores at round 4, especially 
FIGURE 1
Likelihood of siblings of children with disability having functional impairment problems compared with siblings of typically developing children. Interpersonal and behavior functioning problems were obtained from round 4. Odds ratios were adjusted for child age, gender, race/ethnicity, parents' education, parent marital status, poverty status, birth order of siblings, and number of children in household. AOR, adjusted odds ratio. Source: Medical Expenditure Panel Survey panels 10, 11, and 12. 34 siblings of typically developing children (P , .001).
DISCUSSION
After adjusting for child and household characteristics, parents reported that siblings of children with disability experienced greater problems with interpersonal relationships, psychopathology, functioning at school, and leisure time compared with siblings of typically developing children. More dramatic is the difference in significant functional impairment between the sibling groups. We found that the rates of functional impairment for siblings of typically developing children were comparable to normative rates reported in the literature 36 and were stable over 2 measurement periods at ∼10%. However, siblings of children with disability had higher initial rates (16%), and these rates increased over 12 months to where 1 in 4 of these siblings had significant functional impairment at the time of the second measurement. For children classified with functional impairment in round 2 of the MEPS interviews, the CIS composite scores at round 4 were lower on average but more so for siblings of typically developing children. The average CIS composite score for siblings of children with disability remained high. For children classified without functional impairment in round 2, average CIS composite scores increased equally between rounds 2 and 4 for both sibling groups. Although not tested in this study, we speculate that the decline in CIS composite score measurements between rounds 2 and 4 for siblings of typically developing children with significant functional impairment may have been due to intervention. Parents of typically developing children have, in general, more time and resources to seek help for children with significant functional impairment than do parents raising a child with disability.
Environmental factors including stress, parenting styles, poverty status, and living arrangement during childhood, together with biological factors, can have a direct and indirect impact on functional impairment in a child. 29, 37 We contend that one such environmental factor of note is growing up with a sibling who has a disability. Professionals working with families need to consider the impact of disability on siblings as well as the identified child and their parents. Given that family context plays a critical role in determining sibling adjustment difficulties, interventions that focus on supporting the whole family, in addition to directly supporting siblings, may be most effective. In particular, interventions aimed at helping parents to manage stress, improve parenting skills, strengthen family communication and problemsolving skills, as well as maintain family routines may be useful. 38 Strengthening sibling, parent, and overall family functioning may also improve family members ability to cope with and meet the needs of the person with a disability.
Functional impairment is a key indicator for the need for mental health services 33 and, as such, early assessment and interventions to limit increasing severity and short-to long-term consequences need to be addressed. When time and attention are disproportionately spent on the child with disability, early signs of functional impairment problems in typically developing siblings may be overlooked or dismissed. Untreated mental illness can be more severe, difficult to treat, and more likely to involve comorbid mental conditions. 39, 40 Mental illness is prevalent in preschool-aged children, and .1 in 2 cases of mental illness have begun by age 14 years, but only 1 in 5 children are identified and receive treatment. 41, 42 Untreated mental illness is associated with serious risk of suicide, poor educational attainment, future high health care use, and criminal activity. 43 This study was limited by the fact that child CIS data were gathered by parent report only without child self-report or clinical assessment. We also used a general definition of disability based on parent response to screener items and not clinical diagnoses. The possible response bias associated with increased caregiver stress was considered. Studies have found mixed effects looking at the association between parenting stress and the reporting of child psychopathology. 44 However, even among studies that have found a small to moderate higher reporting of psychopathology, none have targeted CIS item response bias associated with differential caregiver burden of children with disability. Other limitations included lack of background knowledge as to the extent or level of any intervention children with functional impairment may have received between rounds 2 and 4 of the MEPS interviews, which may, in part, explain the decline in average CIS composite score for children classified with functional impairment at round 2. The strength of this study stems from its ability to compare siblings growing up in 2 household environments and contexts. We have shown that siblings of children with disability are at higher risk of having significant functional impairment. If brothers and sisters are provided with the support and information they need, they can help their siblings maintain a high quality of life from childhood to their senior years. Truly family-friendly care and services will be achieved only when siblings are actively included in agencies' definition of family.
CONCLUSIONS
This study revealed that compared with siblings residing only with other typically developing siblings, those in households with a child with disability were more likely to experience significant functional impairment. Whereas much of the health care focus is on the well-being of the child with disability, health care professionals (and payers) need to consider a family-based health care approach for all family members at higher risk of health problems. Functional impairment is a key indicator for the need of mental health services, and as such, early assessment and interventions to limit increasing severity and short-to long-term consequences need to be addressed.
